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ABSTRACT 

Basfd on the concept that teachers can help students 
become better learners , mastery learning involves the identif ication 
of specific segments of learning and then mastery of them by 
individual students. Mastery learning provides a structure for 
teaching that includes class instruction followed by small group 
work. It is a group-based approach to individualized instruction in 
which students often can learn cooperatively with their classmates* 
Mastery learning is a way to individualize instruct ion wrthin the 
framework of a traditional group instruction classroom setting. The 
mastery learning instructional model described in this publication 
involves four steps : (1) teaching the unit to the class; ( 2 ) giving a 
test to check students' learning at the unit's end and then assessing 
mastery of subject matter; (3) giving either enrichment activities or 
corrective activities to students as required; and (4) giving a 
second test to measure mastery again. This handbook also provides 
sample mastery learning units and answers to frequently asked 
questions about the mastery learning steps. ( JMK ) 
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FOREWORD 

The New York City Teacher Centers Consortium is pleased to present 
a publication dealing with a top 5c of interest to teachers. These 
materials are being disseminated in response to the expressed needs of 
teachers who wish to incorporate an alternative approach to learning 
In their classrooms. 

Mastery Learning In- Your Classroom describes strategies for teachers who 
wish to design Mastery Learning units for whole class lessons with a 
fol low-up for small group instruction. The strategies are presented in 
format that provides teachers with techniques for planning Instruction, 
assessing learning, and managing corrective and enrichment activities In 
their classrooms. „». 

The approach that lis described is one of many that can be used to 
motivate students and improve learning, ft is meant to be a companion 
piece to other Mastery Learning publications. * 

We encourage teachers to look beyond these materials and select. the 
approach that best serves their own and thei r students 1 Individual needs. 



Myrna Cooper, Director 

New York City Teacher Centers Consortium 
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INTRODUCTION 

This booklet has been written because many teachers have requested 
Information regarding Mastery Learning, an alternative approach to 
learning. What is Mastery Learning? How can I use this approach 
In my classroom? Hew can Mastery Learning motivate my students? 
These questions have been frequently asked by teachers who are 
Interested In trying Mastery Learning In their classrooms. 

If you are Interested In an alternative approach to learning, this 
booklet will provide some strategies and resources to get you . 
started, Included are many teacher-tes ted suggestions that present 
a workable model, for you to Imp 5 em en t In your classroom. The Ideas 
can be adapted to elementary , junior. high school and high school 
1 eve I s * 
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AgOUT THE AUTHOR 



Anita Ctmino Is a Teacher Center Specialist for the New York City 
Teacher Centers Consortium. Since working with the Teacher Center 
project, she has served as a Mastery Learning consultant and 
presented workshops and materials to teachers and teacher- tra i ners , 
on all grade levels, who are Interested In this approach. 

^ Prior to becoming a Teacher Center Specialists she worked as a 
classroom teacher, Anita Clmlno Is currently Instructing graduate 
students In a Mastery Learning course under the combined auspices of 
Brooklyn College and the New York City Teacher Centers Consortium. 
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WHAT IS MASTERY LEARNING? 



Mastery Learning involves the Identification qf specific segments of 
1 aiming and then the mastery of them by md i.vidual students. 

Mastery Learning prov i desks' structure for teaching that Includes 
whole group (class) instruction followed by small group work* 

It Is a group-based approach to Individualized Instruction In which 
students often can learn cooperatively with the? r classmates. . 

ft is a way to Individualize Instruction within the framework of a 
traditional group Instruction classroom setting, • • 

Mastery Learning, as developed by Or, Benjamin Bloom* Is based on the 
eopcept that teachers can help students become better learners. 
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DO I NEr.D TO CHANGE MY TEACHING STYLE WHEN USING 
THE MASTERY LEARNING APPROACH? 

' ■ ' h . - 

No , teach as you usual ly would* Mastery Learning incorporates many 
of. t_he__good teach f ng practices that you may already use* Mastery 
Learning provides a^ workabl e structure for Improving learning and 
Instruction, It involves planning and time for* 

• preparing the unit . 

• providing for students who need * 
additional work 

• marking tests 

ij ■ 

• keeping your records 
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HOW DO i PLAN FOB MASTERY LEARNtNG*? 

Decide what your i hs tn*=uct: ional* objectives ar-e fi— a ury t that you 
will teach In one to taiiree weeks* , • ' - 

Put the Instructional oobject Ives I n yeur pi %fi ,(^aal Table 
Specif i cat Ions : A Sutjogested Mastery Learning pU lijil 



I instruct ional objectives maybe found i n you r 5 

" # t%xTtbook - teaeheri 1 ad i t iOri 

, ■ • cur^r i cul urn guide 

« cu r^s" i cu 1 um bu 1 1 et i n 



Plana short test : PoMrmative Test A 



Formative Test A will ascertain students' laarfii ng at the end ©f 

the un 1 1 : J . 

• Plan for 20-25 test Sterns 

• Group test items tog^sther 



• group according 
choice^ essay , i 

• group test items 
( f terns that test 
are grouped toge 
translation and 

I terns that "test 
synthes I zi and € 
the test) . 



to type (e ,g s „ match! ng ^ mult I p fe 
stcO . 

according to -instruction.^^! object ives 
: lite ra 1 recall such ai t*^rm$ and facts 
ither whereas Items that twest 
application ?re grouped t^cgither. ■ 
the students 1 abilities t— o analyze, 
tvaluate are generally at the end of 



Naw Yark CSity Teeehar Cantira GoMfli-riluin I 




P>an the mastery, goal 

, Determine what scor.e will const! tute "mastery 11 far this unit of 
study. Many Mastery Learning teachers establish 80% as the mastery 
*gagl, however you are the best judge of what constitutes mastery of 

J the unit. -The goal tha£ you set should provide a chal lenge* 
Or. Thomas R. Guskey,*of the^Unlversi ty of Kentucky, suggests that 
while there Is some flexibility In determining the mastery level It 
should^not be "so- low that mastery is nbt tested or sb high -that it 
frustrates the student . * 



The mastery level shoul d be i 



m understood by students^ * , ) 

m real 1st Ic ' 

• ^agreed on beforehand 

a*a* ref 1 ect Ion of tfhe learnings of 
.the objectives of the unit (there * 

are no "surprise 11 items that haven't 
. been covered' In Che unit) 



u 

I! i 
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Plan a second test: po^rmat ive Test 8, h p e * • ■ 

Formative t^st lis pgr ^al lei to formative test. A in: 

% m t zest format » 

j.j 

• d i f ff T culty 
, u • t- est f terns 

• w»*erd Trig ■ / . 

• n^'umber of test [ t^ffl§ 

Mastery in f^rrratke te^ st B Is establ ! gheel §E th& same level as, 
mastery In formative ta«t A, That ? s ¥ mastery ** in formative 
test A It tH n m^s-=- -tery In the second format: i ^/e test Is the 



S ummat >ye 

Tea ch e r % I t Hfe ]^ • © r 
from several Limits of fc 
terns for ^ mf4 a OT or 
test and the pitfpest ti 



igh school and higniihoo- 1 use test items 
rmative tests A and! to form a pool of 
ftriarl examiflat ?on* Th i s Is a summative 
to test' retention of the -subject. , 



For a detaM^d dJSCHptf~« on of test development techniques refer to* 



Blo^k, km&$ >U *and Andersoh, Uorln W . 
Hg§ t^ry ItfT^ j ri gg _ »n Classroom Instruction ^ 
New ^o^fo Mfjcmn 1 Ian Publishing C0*,~Tnc. ^ ^ 1975, 
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Plan for : 

• Correct? yes - These ire additional learning experiences for 
students who have not achieved mastery on formative test A . 

pTari for : 

• Enrichment Actjv j_t_j_es_ - These are extended learning experiences 
for- students who have achieved mastery on formative test A, 



What unit are you presently teaching? List 3 corrective and enrichment 
activities that can be used with students following the unit test, 

Correctives: r 

1 . ' 

* 

3. . ; ' „ 

Enrichment Activities: 

1. ■ ; 

2, "_ ' 

3.. _ 
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AFTIR I PLAN, HOW DO I USE MASTERY LEARNING STRATEQI 
IN MY CLASSROOM? 

(seei Mastery Learning Instructional Made]) 

• Introduce Mastery Learning to your class as a program designed to " 
improve learning, The following statements have been used by 
teachers to motivate students: 

^# "All students in thTs class can be better learners. 11 

• 'Vhen you understand what was taught, and do^well on 

the test, that Is mastery 1 

• '*We will work together to get mastery J 1 

• "If you don't get mastery on the first test, It may be 

that you need additional work. You will get help 
and a second chance ," 

• You have already I dent if fed and planned for a small 
unit of study that you will teach, It may take from 
one to three weeks to teach this small segment of 
learning. The key words are "small segment of learning," 
Small segments of learning are easier to check, diagnose 
and remediate. If the learning does not take place, the 
problems can be checked early and correctives can be 
given to the student Immediately, 

• Refer to the instructional objectives in your plan, 

(see Table of Specifications: A Suggested Mastery Learning Plan) 

• Teach the whole group lessons for tht unit as you 
usual 1y would, 
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MASTERY LEARNING INSTRUCTIONAL MODEL 



Whole Group (Class) 
Lessons 



Formative Teit A 



Ste 



• Teach t;he unit (small segment 
of Instruction) to the entire 
class, 



Step ! ! 



Give a short test to cheek 
learning at Che end of the 
unit* Assess mastery of 
subject matter* 



E-nr f chment 
Act iv I t les 



[Peer Tutoring 



Correct iva 
Act I v 1 1 1 es 



Format ive 
Test B 



Step I i ! 

• Give enrichment activities to 
students who get "mastery 11 on 

" the test, 

• Some students may help others 
. (peer tutors) 

m Give correctives tq students 
who may need i 

• more time 

• additional Instruction 

• varied Instruction 



Step IV 

• Give a second test that Is 
parallel in test Items, 



Whole Group (Class) 
Lessons 



Now go on to the next unit 
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HOW DO I ADAPT INSTRUCTION FOR "FAST" AND s SLOW" LEARNERS? 

After the material in the small segment of learning Is covered % 
give a short test or quiz. 

This Is Formative Test A „ This test has a meaning that Is dif- 
ferent from the usual test* 

It represents a check on Instruction up to that point, Instead of 
signifying the end of Instruction, It provides precise feedback 
to both you and the students* 

The test Is based on subject matter that was covered and Identifies 
which concepts have been learned well or "mastered" and which have 
not* 

Again* you are the best judge of what determines "mastery*" 



New York City Teacher Canters Consortium 



WHY DO I TEACH THE LESSONS TO THE ENTIRE CLASS? 

m Mastery Learning is based on the assumption that, given the proper 
T nstruct ion and the time to* learn, all children can improve their 
learning potential and, in fact, be better learners. 

© Rather than planning for n good l! learners or "bad 11 learners, plan 
for "fast" and ''slow' 1 learners, 

m Plan to give time, as needed, to students who have not achieved 
mastery of the subject matter following the initial teaching to 
the entire class* 
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HOW DO THE CORRECTIVES HELP SLOW LEARNERS? 

Start with the assumption that many students may need an additional 
"push" and can learn better if, when needed,, they are given: 

r Add It tonal Hat i vat i on - A Second Chance 
Some suggested approaches: 

• u You can learn better If we work on this together. M 

• ' 'What- was the problem?" (the student may not have 

studied sufficiently or understood the concept during 
the initial teaching) 

• ,! You may need mo re t i me to study,' 1 
The student may need: 

! : 

• additional time * 

• additional Instruction 

• Instruction different from the method used with the class 

e Instruction In the student's preferred learning modality (les) 

Involve students In a way that is different, For example. 
If you are test Ing recal 1 of a term or fact and you 
taught the class using direct Instruction and class dis- 
cussion approach, some students may need to become 
Involved In an activity that Involves worksheets or film- 
strips covering the same subject in a different way. 



New \b:k City Teaetw Centers Consortium 



Suggestions for development and use of correctives : 

•Plan corrective activities In advance. 

•Gear them to the learning objectives in your plan, 

*Teaeh the same material that was covered in the group lesson. 

•Chang* the instructional approach so that material is presented 
dl fferently. 

- •R^teacfrwith a small group using a different approach from the 
initial instruction. This Is effective In all grades, 

The correctives may be ; 

•alternative textbooks 
• worksheets 
•flash^ards 

*aud io-v i sua 1 materials 
s I earn f ng games 

(individual correctives such as alternative textbooks and work- 
sheets work best with older students,) 

Listing Correctives ' ^ 

Some teachers have found ft helpful to list specific correctives 
on Format Ive Test A next to each test item so that students can 
go directly to the correctives* 

Time Period-Use correctives for a short period of time. 

i'. • ■ 

Many teachers find that because of time constraints one or two 

days can be spent on correctives, If necessary, give correctives 
for homework in addition to classwork. 

Peer Tutoring for. Students Who Work Well With Others 

Plan for some students to do peer tutoring under your supervision 
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WHAT DO STUDENTS WHO. ACHIEVE MASTERY DO DURING THIS TIME? 



m related to concepts covered in the unit or in previous 
learnings 

e Integrated with, this subject but In another curriculum area 
o creative For the student 

• motivational so that the student is encouraged to achieve 
mastery on future formative tests 

Some enrichment activities that Mastery Learning teachers have used 

arej^ 

• in-depth research using library books* encyclopedias and 
other resource materials 

• map making 

• student made games 

• crea = t!ng crossword puzzles For other students to complete 
(using words learned in the unit) 

• f i Imstr t p making 

• working on a class project 

• 111 ust rat I ng 

m Individual I zed programs 



Provide enrichment activities that are: 



• an extension of the learning presented during the unit 



• kits 



• task cards with enrichment activities 



2a 
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WHAT CLASSROOM MANAGEMENT STRATEGIES ARE EFPECTIVE 
WHEN WORKING WORKING WITH INDIVIDUAL STUDENTS 
AND SMALL GROUPS? 



Develop ro utines fori 

• assessing mastery 
s diagnosing incorrect answers 

Students in the upper grades can participate in assessing mastery, 
diagnosing incorrect test items and locating correctives... 
* « Set up rules that are understood by all students. 

• Compl iment students when routines are Followed successfully, 

• Plan all correctives and enrichment activities in advance, 

• Some teachers in the elementary grades have areas or centers 
in the classroom for corrective and enrichment activities. 
Students move to these areas where worksheets* learning 
games, kits and other individualized activities are set up^ 
for their use. 

These activities should be: 

• self-checking 

. m self-directed 

When working directly with a small group, here are some ideas that 
teachers have usedi 

• seat the students (in the group close to you in a circle, 
if possible) . 

• provide sufficient self-cheeking and sal f -d i rected enrichment 
activities that ! 'free" you to work with the other group (provide 
an extra or bonus activity for students who finish early), 

mmmmmmm^m- New Vbrk City Teacher Centers Consortium HKAHnn 
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© reteaeh In a way that is different from the initial 
teaching (e.g., try visuals if they were not used 
in the whole class lesson)' 



What classroom strategies do you Find affective when working with 
Fndlvfdual or small groups? List 3 strategies: 



2. 



2? 
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HOW DO i DETERMINE STUDENTS 1 LEARNING FOLLOWING THE 
USE OF CORRECTIVES? 

• Give formative test B to students who did not get mastery on the 
firsf test to determine learning of the concept after using 
additional activities, 

m Mark the test using the same mastery standards as you did for the 
first test. 

Some teachers on all grade lave Is graph the results of both tests 
so. that students can traoe their growth. Bar and line graphs give 
a visual representation of the scores on formative tests A and S, 



Sample Bar Graph 
My Mastery Graph 



Nantf 
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F-A and F-B represent Formative Tests A and B . 
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HOW DO I MOTIVATE STUDENTS TO STUDY FOR FORMATIVE TEST, A 
IF THEY KNOW THAT THEY HAVE A SECOND CHANCE? 



•Provide enrichment activities that are challenging and worthwhile, 

•Permit students to take formative test B if they achieve mastery and 
would like to try to "top 11 their score, 

•Some teachers give students who get mastery on the first test "bonus 11 
points. 

•Others average the scores from formative tests A and 

■These approaches leave room for the students who do not get "mastery" 
on the first test to get a second chance as well as offer the students 
who do get mastery several options* 



There are many motivational strategies that teachers use to 
encourage student efforts* These techniques are not limited to 
Mastery Learning classes. Methods to motivate students* on 
any grade level, include a display of class goals and ach ievements 
such as : 

Charts - a representation of class goals 

Graphs - plot class average mastery levels attained 

Banners - with class motto 

Certificates - for students who show progress and for 

students who achieve mastery* 
Signs - WE ARE A MASTERY LEARNING CLASS 

(See sample chart= and cert ! fi cate on following page) 



24 
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Sample Sign 



WE ARE A 

MASTERY 

CLASS 



Sample Certificate 

This is to certify that 



has achieved Mastery Learning 
in his ____ class for the 

„ Marking Period 

Date 
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WHAT ABOUT STUDINTS WHO STILL DO NQT*QET*M ASTER Y AFTER 
FORMATIVE TEST B? 



i Provide some Individual work for these. students as you would with 
any learning strategy, 

► Try smaller segments of learning, in future units* i f most of the 
students do not get mastery* - . 

» After- formative test B, go on to the next unit of instruction, however* 
provide review of difficult concepts from previous unit. 

» Reward efforts for improved learning even though students did not 
attain mastery of the unit of study* Many teachers have charts for 
extra effort and Improvement* 

► Check the students' study hab F ts - The Mastery Learning approach 
provides a structured plan to improve study habits for slow learn^ 
ers that many fast learners already have* In addition, it*provides 
an opportunity for fast learners to extend and enrich their 1 earr.^ 
ing experiences* 



ERLC 
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HOW CAN I ENCOURAGE PARENTAL SUPPORT OF THE PROGRAM? 



Many Mastery Learning teachers find that informing parents about this 
program encourages understand i ng and support from home. 

The following is a sample letter that can be adapted to your subject and 
grade level : . — -•' - • - 

Sample Latter to Parents 

Dear Parent : ' . 

Thfs term your child is going to be involved in, a program called 
"Mastery Learning 11 , It is designed to provide methods to improve 
learning* 

In this approach, the teacher Instructs the class as usual, At the 
end of a short period (unit of study), your child will take a short 
. quiz or test- This will show what was , or was not, learned. When - 
needed, there will be correct ives given for study in school and at 
home, , * 

If the pupil did not achieve mastery on the first quiz, there will be 
a second test given after the correct Ives have been studied, Mastery 
is defined as approximately 80%, or better,, on the first test. 

If a child did well on the first quiz and achieved mastery , enrich- 
ment activities that extend learning, will be provided, „ *" 

We encourage ail pupils to make every effort to attain mastery at the 
end of the units of study* We^al so— encourage your supporjt of the _ 
program* If you have any questions, I will be happy to discuss Mastery 
Learning with you, 

Sincerely, 



Parent 1 s Signature 
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TABLE OF SPECIFICATIONS: A SUGGESTED MASTERY LEARNING PLAN 

The table of spec! fl cat ions fs a unit plan that is used by many Mastery 
Learning teachers* After deciding on the small segment of learning^ draw 
up a table of spec I f I cat ions for each unit* 



I he ta&Te of spec i f T cat ions t s a p 1 an of un i t ob ject I ves . 

It is based on the: 

m content el ements wh 1 eh eompr i se the un 1 1 

• operations that you expect your students to exhibit 



CONTENT ELEMENTS 

j » 

Identify the content elements, in the unit that you will want: to Include 
in your Table of Spec i fi cat Ion plans. 

i 

Content Elements 



• Terms - new vocabulary words 

• Facts - additional important information about content 

• Concepts - concrete and/or abstract Ideas 

• Rules and Principles - the relationship anong terms 

• Procedures and Processes - steps that students must be 

able to perform t • 

In preparing the Table of Speci fi cat Ions, select the content elements that 
apply to your unit of study. 
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INTELLECTUAL OPERATIONS 
Determine what operations you expect your students to perforin. 

Decide whether you expect students- to : 

m know an element 

• com pre h end i t- 

m analyze it 

• synthesize ft 



evaluate ft 



TAXONOMY OF EDUCATIONAL OBJECTIVES 

Refer to the Major Categor I es^ j the joqn i 1 I ve Doma I n of the Taxonomy of 
Educational Objectives * (B s loom s 1356} 

Knowl e dge .** knowledge is defined as remembering 

previous ly . learned^materiai r^^'fhf s ' - - 

fay© Ives recal 1 of terms and facts 
(1 ? teral ski 1 Is) 

Comp rehens ? on - comprehension Is defined as the 
ability to grasp tha meaning of 
the subject matter. This may 
Involve translating material from, 
1 one form to another (e*g* t fractions 

Xo decimals), i n terpre ta 1 1 on (explaining 
or summarizing*) and predicting consequences 



Appl i cat Ion - application refers to the ability to 

use learned material in new and concrete 
situations (&*g*, using fractions In a 
recipe) 

Analys Is - analysis refers . to the ability to conduct 
an analysis of elements or relationships 
(e.g. f relationship between color in a 
painting and the emotion that It evokes) 

Synthes t s * Syntheses refers to the ability to put 
the parts together and form a new whole 
(e,g t j put together a class play) 



Eval uat Ion - evaluation refers to the ability to 

make judgments regarding the value of 
material (e.g. , play, novel, research 
report) 
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CONSTRUCT! NG THE TABLE OF SFECiFl CAT I ONS 



To construct a Table of Specif Icatlons, determine what you will teach and 
what your expectations are regarding student learnings. 

Determine the* 

' o content elements 

• operations 

m educational objectives 

Or. Thomas R. Guskey has suggested the following workable unit plans or 
Tables of Specifications that many Mastery Learning teacners have used, 

SAMPLES OF TABLES OF SPECIFICATIONS - --- - -.. 

o The headings for the Tables of Specifications vary according to the: 

©unit 

• grade level 
• ® learning objectives 
e Intel lectual ope rat ions 

• The headings in the following Tables of Specifications reflect the 

objectives and operations that are Included In the unit: 

* 

• SAHPLE HEADING , 

TABLE, OF SPECIFICATIO NS UNIT ; 



TERMS 


FACTS 


;■' RULES 
AND 
PRINCIPLES' 


. PROCESSES 
p . AND 

PROCEDURES 


TRANSLATION 


APR LI CATfcQN 








* 
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m SAMPLE HEADING 



TAB LE OF SPEC I Fl CAT I ONS UNIT 



TERMS 


FACTS 


CONCEPTS * 
AND 
THEMES 


Translations 


APPLICATIONS 


ANALYS 1 S , 
SYNTHESIS, 

AND 
EVALUATION 















Some_ S ugg as tTg*| S^ 

# Adapt the Table of Specif feat Ions to the subject matter* 
(e.g., whan teaching ma them at I cs f you 
the column under !i eva1u :c c.V). 



m Gear the test items in formative tests A and B to the 
Table of Speci f icat ions so that you indicate, on -the test, 
the specific- content elements, operations and/or educational 
objectives* (see sample units)* 

• The heading, for the, Table of Specifications varies among 
Mastery Learning teachers. 

• If you plan to go beyond application. Include analysis, 
synthesis, and/or evaluation tn the heading. Do you 
plan to teach "concepts 11 In this unit? If so, include 
It In the Table of Specifications. 

• If you are teaching in a subject area that Is all 
application (such as industrial arts), this would be 
reflected in the "application 11 column* 

• The Table of Specifications is your plan* It should 
reflect your teaching objectives rather than become 
an obstacle to doing Mastery Learn Inq h 
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SAMPLE MASTERY LEARNING UNITS 

The Table of Specifications in the following Mastery Learning 
units, serve as a plan for teaching the units* The test i tarns for 
Formative Tests A and B are planned In advance s and are placed on 
the Tables, to Identify the objectives and operations* The correct 
Ives and enrichment activities in, the units provide for follow™ * 
up instruction in small groups* 

You are ready to begin to plan and prepare your Mastery Learning 
materials, motivate your students and begin Mastery Learning in 
your classroom. 

Finally, while time for planning additional activities Is needed, 
many Mastery Learning teachers and students find that the addition 
al learning is the reward for their extra time and effort; 
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A MASTERY LEARNING UNIT 
USE AND MEANING OF FRACTIONAL NUMBERS 



Leva! r Elementary 
Gradas 



New Ybrk City Teacher Centers Consortium 

■ 1 \X 34 , 



USE AND MEANING OF FRACTIONAL NUMBERS 



TABLE OF SPEC! FICATIONS 



TERMS 



FACTS 



numerator 



RULE I AND 
PRINCIPLES 



shaded irti m 
2/k 

2 represents 
numerat or^ - 



denomi nifor 



k represents 
denomi nator 



Numerator shows 
what part of 
the whs I e is 
represented. 




Denom inatsr 
Shows into how 
many parts who! 
is divided. 



repeat for 
ha I ves , tb I rds 
and fourths * 



PROCESSES 

& FRQCEPUREj 



Move from concrete 
to semi-abstract 
to abstract* 

Introduce concrete 
□ejects and divide 
into fractional 
parti. Show how 
nume f.a_to r ls_ pa_r 
of the whole. Show 
how denominator 
*ou(d represent in 
how many parts 
*ho!e is divided, 

^ove CO diagrams- 
Divide into Frac- 
t iona I parts and 
iame numerator/ 
denomi nator - 

neroduce abstract 
form for" fractional 
parts and name 
itinera tor /denomi na 
lor. 



TRANSLATION 



Rename Fract Ions 
that are equ i va- 
1 ant - 

Us e> J '. r#ci ionS-- 
In problems. 




APPLICATION 



Pupils use recipes calling 
For Fractional parts of 
i fig red 1 ents = 



TEST ITEMS 
Use; and Meaning of Fractional Number S 



TABLE OF SPECIFICATIONS 



TERMS 


TACTS 


RULES AND 
PRINCIPLES 


PROCESSES 

& FROHEDURES 


TRANSLATION 


APPLICATION 


k 


a b c 


1 




d e f g 










h i j k 












1 m n o 




. 








P q r s t 

















28 

US 
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USE AND MEANING OF FRACTIONAL NUMBERS 



Formative Test A 



Shade In the area 



for each fraction Sample 1/2 



mm 



a) 1/ i| 



b) 3A 



□ 



c) 2/ 



e 



Fill in the' f o 1 1 ow i nq boxes / / with one of these choices 

d) 1/2/ 7 \/k ITj^j'- 



i) 3/1* / /' 1/2 



f) I A / / 3/12 

g) 1 /3 / / 3A 
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USE AND MEANING OF FRACTIONAL NUMBERS 



PQTHjS t i_Y® J es S A ( cont i nued) 



F jj J i rL thp _fo 1 1 ow i n g sentenc es 

with the correct number: 



h) In the f ract ion 2/3 v the number i s the numerator 

and the number . is the denominator* 



i) In the fraction 3A f the number ' shows into how many 

parts the whole Is divided* 



j) John ate 2/8 of a pizza* The pizza wai cut into 
p ! eces - 



k) Susan cut her cake Into 5 pieces* She gave out 4 pieces j 
of cake, The fraction represents how many pieces j 

of cake were given out • 



1 % Steven read 4/30 of the book* There are pages in 

the book* 
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USE AND MEANING OF FRACTIONAL PARTS 



Formative Test A (cent I nued) 



Match Equivalent Fractions 
Draw a line from column A to 
Column B 



A 

m) 3A 



k/6 



n) 6/10 
o) 2/3 
p) 1/2 



Rename eaeh fract ion 

Put the answer In the box 



q) 3A - 

r) 4/io -_a_ 

□ 



9/12 
3/5 
20/40 



s) 1/2 - 



t) 7/8 - 21 



0 

ERIC 
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USE AND MEANING OF FRACTIONAL NUMBERS 



Format fya Test B 



Shade in the area 
for Each fraction 



Sampja : _ 

\n HI 



0 2/4 



b) 3A [ 

c) ]/k 



□ 




Fill In the following boxes / / with an© of these choices* 



d) 4/6 £ _/ 2/3 

e 1/2 /T 3A 



f) 2/4 / 7 i/ 2 

g) 2/8 / 7 3/4 
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USE AND MEANING OF FRACTIONAL NUMBERS 



Formative Test B (continued) 



Fill in the following sentences 
w I th the correct number: 



h) In the fraction 3A t the number is the numerator 

and the number is the denominator, 



i) In the fraction 2/3* the number shows Into how 

many parts the whole was divided, 



j) Tom completed 6/15 of the test questions. There were 
test questions* 



k) The jar broke Into 15 pleees\ We glued together 7 pieces. 

The fraction represents how much of the jar Ig fixed* 



1) Sue rewrote 5/25 of her paper* There are 
her paper . 



pages i n 
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USE AND MEANING OF FRACTIONAL NUMBERS 



Formative Test B (continued) 



Match Equivalent Fract ions 
Draw a Una from Column A to 
Column B 



A 

m), k/6 
n) 9/12 
o) 2/30 



p) 



B 

2/3 

1/2 
3A 
1/15 



Rename each fract j o n 

Put the answer i n the box 

q) 7/ik * Q 



s) 3/1 2 = -jp 



r) 6/30 - 



t) 14/21 = 
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USE AND MEANING OF FRACTIONAL NUMBERS 



Correct F vis i 

K Small Group Instruction- 
al Review - Use concrete objects. Have pupils divide 
objects Into fractional parts, 

b . Label each object with abstract fractional form, 

c . Find the larger part* 

d. Find the smaller part* 

e* Find parts that are the same size* 



2* Peer Tutoring 



a* Fraction Wheel - Compare fractional parts of the wheel 





3 - I nd i y idual " zed Work 

a " Worksheet - Review of fractional Darts 
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USE AND MEANING OF FRACTIONAL NUMB ERS 



Enr i chment Act i vi t 1 es : 



1, Create a fraction game 
Instructions: 

Create a fraction game that can be used by your c 1 assmat.e 
You may work a lone, or with someone else, Th Is game will 
become/part of a math game booklet* Each game should hav 
the fol 1 owi ng : 

1 - Df rect ions 

2* Game Sheet " 

3» Answers - 

i 

2, Find one of the rati pes In the cooking area marked "Recipe 
Box." ; ' . 

On an index card in the box in the cooking 
area write another recipe, but this time 
plan the recipe for 3 A of the amount of 
people using the same ingredients. 



NOTE : The enrichment activities require the student to be 
able to translate and apply the terms, facts, rules, 
principles , procedures and processes learned in the 
unit. 
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USE AND MEANING OF FRACTIONAL NUMBERS 



Suffima™ive Test I terns 



Rename each of the following In three ways: Fill in the boxes 



a) 3 A m 



. □ 9 O 



□ 



b) 5/6 10 1 \ 20 



c) 2/3 -J* - 



■ JL 

rz 



Circle the largest fractional part, 

d) 1/2 2/3 2 AO 

Circle the smallest fract tonal * part , 

e) 10/ 15 1/3 2/1* 



Answer Key 

a) 6, 12, 12 

b) 12, 15, 24- 

c) 6, 6, 12 

d) a/3 



4) 1/3 
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A MASTERY LEARNING UNIT IN MATH AND SOCIAL STUDIES 
ANCIENT EGYPTIAN NUMERATION SYSTEM 



This unit can 
be adapted to: 



Elementary (Middle and Upper Grades), 
junior High School and^ 
High School Levels 



0 

ERLC 
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TASUS OF SPECIFICATIONS 



Ancient Egyptian 
Numeration System 



TEEMS 



Numa-rat Ion 

Tally 

N e* 1 Boo* 

Coi 1 of Rope 

Lotus Flayer 

lent Stick 

Fish 

Aston i shed 

Han 

H Indu- 

Arab i c 
Ancient 
f gypt Ian 



FACTS 



2. 



|3< 



rtni.ES and 

PRINCIFLES 



There are 

Seven 
bas i c 
s ymbol s 
i n angi en t 
Egypt Ian 
nunerat fan 
system. 

Each 
symbol 
names a 
power of 
10, 

! 

Na number' ! 
greater [ 
Chan 

san be 
named i n 
the incsenQ 
Egypt ian i 
system, | 

i nee 
there is j 
no symbo ( 
far ten 
ml 1 ! ion. 



FRQGEI5ES 
_& _P,RO CEP OR ES 



t. Multiples of 
each power 
of 10 are 
noted by 
repot i t ion. 
( In contrast ( 
the Hindu- 
Arabic system 
uses one af 
She basic 
digits in a 
part tcuiar 
place in 
order to name 
a mu 1 1 i pie of 
the power of 
10), 

Therefore s 
there is no 
nlaca value 
in the "ancient 

Egyptian 

numerat ion 

system. 



1 i Count using 

ta I fy marks* 

2. Count mare than 
100 objects by 
moans of tal ly 
marks. 

3. Us a a slash 
mark across 9 
previous tal ly 
marks to ind i - 
cate a set wi th 
ten members, 

When sufficient 
number of these 
sets of marks 
have been 
abta i ned , usti 
"heel base" of 
_ ancient 

Egypt fans to 
replace each 
set. 

I, Use ton heel 
bones and 
replace wi th 
^of! *of rope. 

i. Continue 

process untM 
repeated wi th 
"astonished 
man, 1 * 



TRAHgLATIQK 




Use a comb i na- 
tion of mare 
than one 
symbo I. 

Rename In 
H ! ndu^Arab ic 
numerals going 
from ancient 

Egypt ian 
to Hindu* 
Arabic, 



AFP tl CATION 



I - Pretend to bo an 
ancient Egyptian in 
a market, "Buy 1 * ten 
■ terns . 

Write the purchase 
price of the ten items 
in a list. 

Add the list using 
ancient Egyptian 
symbol s * 

Mow* convert the list 
to the Hindu-Arabic 

number system* 

Check to see If the 
addition In both lists 
match - 



TAB LI OF SPECIFICATIONS 



ANCIENT EGYPTIAN NUMERATION SYSTEM 
Test I terns - 





RULES AHB 


PROCESSES 




"ACTS 


PRINCIPLES 


h PROCEDURES 


TRANSLATION 


a b c d e 






f g h ! 




\ A A f\f\ 







TERMS 



.APP.L I CATION. 



jktrnnqpqrst 
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ANCIENT EGYPTIAN NUMERATION SYSTEM 



Ancient Egyptian 
Symbol 



/ 

r 




Name of 
Egypt f an Symbol 



tally . 
heal bone 
co i 1 of rope 
lotus flower 
bant stFek 
fish 

astonished man 



H f ndu^Arab F c 
Symbol _ 



100 
1 ,000 
10,000 
100,000 
1 ,000,000 



ERIC 
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ANCIENT EGYPTIAN NUMERATION SYSTEM 



Format fve Test A 



Circle the Correct Answer 



An_c_jent_ Egypt fan Symbol 



a) 
b) 
e) 
d) 
a) 



r 

? 

f ■ 



Circle the Answer that 
Represents the Egyptian Symbol 



5 

1 ,000 
1 .000 



10 



10 



10,000 



25 



100 



100 



500 



100,000 



10 



100 



1 ,000 



510 



100 



1 ,000 



10,000 



Circle the Correct Answer 



« r\r\r\r\ \ 



J) 




241 

104 
230 



41 
50 

322 



20,0!0 30,01 1 



44 
401 
200 

31 



S01 
5 

700 
» 30,010 
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ANCIENT EGYPTIAN NUMERATION SYSTEM 

Format fve Test A (conti nued) 



Fill f n t ha _ Fo 1 1 ow f ng _ioxas / / 

With One of Thase Choices : j m * 

r\ D III . rzr 23 

<?s \ui ■£=?. Snnnnm 



f(frr\r\r) mm 



Add the Following Ancj_ent Egyptian Symbol s * 
Ch a ngg t ha An swa r "to _th a _ H_l_n d iu" *A r a \b i c N ume r a I 
Put the Answer in the Box- 



~n.+f\ mil 







/ 


__/ 


/~~ 


7*7 




/ 


; 




/ 


_/ 


/ 


7 
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ANCIENT EGYPT i AN NUMERATION SYSTEM 
Formative Test B 

Circle the Correct Answer 




Ancient EgyptJ an Symbol 



■) 
b) 

c) 
d! 
e) 



I 

n 



Circle the Answer that 
Represents the K umber 



10 



1 



100,000 
100 

1 



1 

10 
100 
10,000 
10 



5 

100 
10 
10 



100 

i ,ooo 

1 ,000 

1 



I 



100 1,000,000 



f) Ann in 
h) nnnm 



Circle the Correct Answer 

13 33 103 

- 100,010 

50 k] 110 

100,010 



1 ,000 1,010 



300 



110 



500 



1 10 1 ,000,010 1 ,010 



44 



ERLC 
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ANCIENT EGYPTIAN NUMERATION SYSTEM 



Formative Test B (cont inued) 



Fill In the Wo\ lowing Boxes / / 



WF th One of These Chg ices i 



no 



/ / 



<??// 



/ / 



(> v < « ) 



25 

22 
200 

r\ ni 



Add the* Fo 11 ow i nq Arict_ent IgYpt_[an Symbols * 
Change the Answar to the H I ndu^AraSie Numeral 
Put the Answer ? n the Box* ' 



.r /if 

/// *-V)A/] 



/ / 



/ 7 



/ 7 



/ 7 
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ANCIENT EGYPTIAN NUMERATION SYSTEM 

Car fact t yes i * 

1. Small Group Instruction 

a* Review - Anc ient Egyptian symbols on chart with 
students in a small group. 

2. Individualized Work 

a* Worksheet - Match ancient Egyptian symbol -wi th 
H I ndu^Arab i c numera 1 , , 

b. Chart - Ancient Egyptian symbols* FM. ] in missing 
H i ndu^Arab i c numerals* 

3* Peer Tutoring 

' a. Add ancient Egyptian symbols* Convert to Hindu-Arabic 
numerals* 

4, Homework , 

a* Fill In worksheet wi th Hindu^Arabie numerals* Draw 
matching ancient Egyptian symbol , 



NOTE i Correctives include act Iv 1 1 ies us I ng several learning modalities 

that vary from initial instruction: 

• • ... . . • 

Students are Involved In- 

5 • Small group interaction : 

• Writing 

• Individualised 1 nstruct ion (peer tutoring) 

• Drawing (ancient Egyptian symbols) 
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ANCIENT EGYPTIAN NUMERATION SYSTEM 
Enrichment Act ?v t ties - Elementary and Junior High School - 

1, Us ing- the facts that you have learned* choose one of the following task 

a - Experiment with subtract ion usrng the ancient Egypt j an symbols, 

b - Make up your own numeration system. Make up in answer 
key. Choose a partner in your group to f Tgure out 
your system, 

2- a- Fill in the cross number puzzle in ancient Egyptian* 

b. Make up a cross number puzzle in ancient Egyptian. 8 
Prepare a separate answer puMle sheet, Choose a 
partner In your group to complete the puzzle. 



Enrichment Activities - Junior High School and High School 



I 



la* Compare, the ancf ent Egypt i an number system to the Hindu^Arabic 

system- * In your -compar t sons , evaluate the ancient Egyptian number 
system in terms of the time needed to compute using addition and 
subtraction* 

2b . Trace the development of the Hindu-Arabic number system. Is 
there any evidence to ind'cate a connection with the ancient 
Egyptian system? ~ 
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3* Describe what the ancient Egyptian market-place may have looked *1 ike. 
Describe the exchange of goods that took place and the way that trans 
actions were counted. 



NOTE : 

© The enrichment activities are : 

• cha 1 1 eng I ng 

• self-directed 

• sel f -cheek Ing 

% The activities free the teacher to work with the group that needs 
correctives, 

m The activities Involve Intellectual operations that require the 
students to : . * 

• know an element 

• comprehend It 
t » apply It 

• ana 1 yze it 

• synthes lie It 

• evaluate It 

• The activities Involve the following content elements and educational 
objectives that were included In the unit Table of Specifications: 

fc • Terms - \* 

• Facts 

• Rules and Principles 

• Procedures and Processes 

• Translation 
I cat ion 
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ANCIENT EGYPTIAN NUMERATION SYSTEM 



SuranatTve Test I terns 



Circle Che Correct Answer 



i) 



? ,000,030 250 I ,125 2,000,025 



2) **3> 



rrr 



33 330,000 3 3 ,000' 30,000 



Answer Key , 
a) 2,000,025 



b) 330,000 
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